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A b s t r a c t 

A view of organizations as complex, computational and 
adaptiv e system s i n whic h knowledg e an d learnin g ar e 
embedded i n multipl e level s i s presented .  Accordin g t o thi s 
perspective ,  activit y a t  on e leve l  ca n interfer e wit h o r 
suppor t  activit y a t  othe r  levels .  A s such ,  organizationa l 
adaptatio n require s finding  a  balanc e betwee n thes e levels . 
Thes e idea s ar e illustrate d usin g result s fro m a 
computationa l  mode l  o f  organizationa l  performance . 
Result s sugges t  tha t  organization s ca n trad e knowledg e an d 
learnin g a t  on e leve l  fo r  knowledg e an d learnin g a t 
another .  A s such ,  fo r  th e organizatio n performanc e 
becomes a  balancin g ac t  betwee n levels . 

Introduction 

Within the field of organizations a new view of 
organization s i s emerging .  Th e hallmar k o f  thi s vie w i s a 
recognitio n o f  organization s a s inherentl y complex , 
computationa l  an d adaptive .  Withi n thi s perspectiv e i s th e 
recognitio n tha t  organizationa l  actio n result s fro m no t  jus t 
th e behavio r  o f  multipl e agents ,  bu t  als o fro m th e network s 
connectin g thes e agent s an d th e wa y i n whic h knowledge , 
and eve n cognitio n i s distribute d amon g thes e agents .  Thi s 
perspectiv e lead s t o a  recognitio n tha t  fo r  organizations , 
knowledg e an d learnin g occur s a t  multipl e levels .  Fo r 
example ,  the y occu r  a t  bot h th e individua l  an d th e grou p o r 
structura l  level .  Bu t  wha t  ha s no t  bee n s o obvious ,  an d 
what  thi s pape r  focuse s on ,  i s tha t  ther e ca n b e clashe s 
betwee n thes e levels .  Fo r  example ,  althoug h organizationa l 
performanc e generall y improve s a s personne l  stay ,  gathe r 
experience ,  an d learn ;  change s i n th e environmen t  m a y caus e 
an organizatio n t o restructur e an d s o m a k e invali d th e 
lesson s o f  experience .  Thus ,  organizationa l  adaptatio n m a y 
resul t  no t  jus t  a s a n emergen t  phenomen a fro m th e detail s o f 
individua l  exchang e an d learning ,  bu t  m a y b e th e resul t  o f  a 
cleve r  balancin g ac t  betwee n th e force s o f  individua l  learnin g 
and grou p leve l  o r  structura l  learning . 

Organizations as Multi-leveled Systems 

Organizational theorists have long recognized that different 
level s withi n th e organizatio n hav e agenc y an d hav e th e 
capabilit y  o f  effectin g organizationa l  performance .  A t  th e 
individua l  level ,  researc h suggest s tha t  ther e i s  a  lin k 
betwee n individua l  capabilit y  an d performance .  Specifically , 
organization s o f  mor e intelligent ,  mor e talented ,  mor e 
educated ,  mor e knowledgeabl e personne l  typicall y perfor m 

bette r  tha n thos e compose d o f  a  mor e challenge d grou p o f 
individuals .  A t  th e grou p level ,  researc h agai n suggest s tha t 
th e structur e o f  th e organization ,  th e w a y i n whic h 
individual s ar e linke d together ,  th e metho d o f  coordination , 
th e procedure s an d routines ,  affec t  performance . 
Accordingly ,  bette r  structure d organization s perfor m better . 
I n thi s cas e th e knowledge ,  th e cognition ,  th e intelligence , 
i s i n th e linkages .  A n d th e abilit y  t o lear n i s i n th e abilit y 
t o alte r  an d chang e thes e linkages .  F e w woul d contes t  tha t 
bot h processes ,  th e individua l  an d th e structural ,  ar e goin g 
on simultaneously .  Rather ,  th e issu e i s  wha t  i s  th e 
interactio n betwee n mechan ism s a t  on e leve l  an d 
mechanism s a t  th e other .  T w o area s i n whic h thes e clashe s 
of  th e level s shoul d occu r  ar e knowledg e an d learning .  I n 
term s o f  knowledg e w e migh t  ask :  i s  ther e a n interactio n 
betwee n cognitio n an d structure .  I n term s o f  learnin g w e 
migh t  ask :  doe s experientia l  learnin g a t  th e individua l  leve l 
and expectatio n base d learnin g a t  th e structura l  o r  grou p 
leve l  interfer e wit h eac h other . 

I n a n earlie r  study ,  Carley ,  Prietul a &  Li n (forthcoming ) 
demonstrate d tha t  ther e wer e interaction s betwee n agen t 
cognitio n an d organizationa l  structure .  I n a  stud y i n whic h 
group s o f  humans ,  o r  group s o f  Soa r  agents ,  o r  group s o f 
othe r  artificia l  agent s wer e give n a  simpl e classificatio n tas k 
and structur e (tea m an d hierarchy ,  blocke d o r  distribute d 
acces s t o information )  the y foun d tha t  group s o f  human s 
performe d th e tas k bette r  whe n informatio n wa s distribute d 
acros s grou p member s an d n o tw o individual s sa w exactl y 
th e sam e se t  o f  information ;  whereas ,  fo r  group s o f  artificia l 
agent s w h o wer e capabl e o f  learning ,  th e opposit e wa s th e 
case .  Additionally ,  the y foun d tha t  fo r  artificia l  agent s 
team s typicall y outperforme d hierarchies ,  ofte n quit e 
dramatically ;  whereas ,  fo r  humans ,  ther e wa s les s o f  a 
differenc e betwee n tea m an d hierarchies .  Thes e result s 
sugges t  a n interactio n betwee n cognitio n an d structure .  The y 
sugges t  tha t  organization s ca n trea t  no t  jus t  th e relation s 
betwee n agents ,  bu t  cognitio n itsel f  a s a  resource ,  an d desig n 
organization s tha t  mak e th e bes t  us e o f  th e type s o f  agent s 
and connection s available .  Moreover ,  thes e result s sugges t 
tha t  knowledg e i s embedde d i n th e linkage s betwee n agent s 
as m u c h a s i t  i s  i n th e agents .  W h a t  I  wan t  t o sugges t  t o 
yo u i s  tha t  thes e result s ar e als o indicatin g tha t  agen t 
knowledg e (embedde d i n agents )  an d structura l  knowledg e 
(embedde d i n connection s amon g agents )  m a y b e i n conflict . 
Knowledg e a t  on e leve l  an d knowledg e a t  anothe r  leve l  m a y 
interfer e wit h o r  possibl y suppor t  knowledg e a t  anothe r 
level .  Thus ,  th e organizatio n shoul d b e abl e t o improv e 
performanc e b y findin g th e righ t  balanc e betwee n th e tw o 
levels . 

85 

mailto:%7Bkathleen.carley@cs.cmu.edu


I f  thi s i s indee d th e case ,  tha t  organizationa l  cognitio n 
arise s no t  jus t  fro m agen t  cognition ,  no t  jus t  fro m th e 
interaction s a m o n g agents ,  bu t  als o fro m th e balanc e 
betwee n th e two ,  the n wha t  abou t  learning ? Fo r 
organizationa l  learning ,  lik e knowledge ,  als o exist s a t  bot h 
th e individua l  an d th e structura l  level .  A t  th e individua l 
level ,  suc h learnin g i s embodie d i n th e experience s o f  th e 
agents  withi n th e organization .  Tha t  is ,  individual s hav e 
task s t o do ,  d o them ,  game r  experience ,  an d i n genera l  thei r 
tas k performanc e improves .  Suc h experientia l  learnin g ha s 
bee n widel y studie d i n bot h laboratorie s an d i n natura l 
settings .  B y an d larg e thos e studie s indicat e tha t  individua l 
performanc e improve s wit h experience .  A t  th e grou p level , 
however ,  th e relatio n o f  individua l  experienc e t o grou p o r 
organizationa l  performanc e i s les s clear .  Indeed ,  studie s hav e 
show n bot h gain s an d losse s i n organizationa l  performanc e 
as individual s gai n experience . 

At  th e grou p level ,  however ,  ther e i s anothe r  wa y fo r 
organization s t o learn .  Organization s ca n lear n h o w t o 
structur e themselves ,  h o w t o coordinat e individuals ,  whic h 
linkage s t o provid e an d no t  provide ,  s o a s t o increas e 
organizationa l  performance .  Thi s ca n b e though t  o f  a s 
strategi c learning .  Th e basi s o f  strategi c learning ,  th e 
mechanism s tha t  underli e it ,  appea r  t o b e differen t  tha n fo r 
experientia l  learning .  Th e ide a her e i s no t  t o 
anthropomorphis e organizations ,  fo r  th e action s bein g take n 
ar e stil l  b y individuals .  However ,  th e result s ar e knowledg e 
embedded i n forma l  linkages ,  routines ,  procedures ,  norms , 
and cultur e whos e longevit y m a y excee d tha t  o f  thei r 
progenito r  an d whic h tak e o n a  "lif e o f  thei r  own "  separat e 
from  tha t  o f  th e individual .  Thi s strategi c learning ,  rathe r 
tha n bein g base d o n experienc e i s base d o n expectation .  I n 
thi s case ,  organization s alte r  thei r  structures ,  th e linkage s 
betwee n agents ,  no t  becaus e experienc e ha s taugh t  the m 
suc h a  chang e i s correct ,  bu t  becaus e expectation s sugges t 
tha t  suc h a  chang e migh t  improv e performance . 

Thes e tw o level s o f  learnin g — individua l  an d structura l 
— ar e clearl y different .  Fo r  one ,  th e lesson s learne d la y 
withi n th e agent s knowledge .  Fo r  strategi c learning ,  th e 
lesson s learne d ar e structural .  Tha t  is ,  th e expectation s 
become embedde d i n th e linkage s amon g agents .  Further , 
th e temporalit y o f  thes e mechanism s i s different .  Tha t  is , 
experientia l  learnin g occur s m u c h mor e quickl y tha n doe s 
strategi c learning .  Logically ,  th e tw o type s o f  learnin g 
migh t  counterac t  eac h other .  Bu t  d o they ? A n d i f  the y do , 
what  ar e ther e relativ e valu e fo r  organizations ? 

Organizationa l  learnin g theorist s poin t  t o th e existenc e o f 
multipl e level s o f  learnin g an d hav e speculate d o n th e 
importanc e o f  learnin g i n multipl e realm s (Ki m ,1993 ; 
Huber ,  1996) .  Researcher s i n th e organizationa l  learnin g 
communit y hav e use d computationa l  model s t o explor e th e 
issue .  Typically ,  thes e model s examin e eithe r  th e impac t  o f 
individua l  experientia l  learnin g o n organizationa l 
performanc e (Carley ,  1992 ;  Li n &  Carley ,  1997 ;  Carle y & 
Lin ,  forthcoming ;  Verhaga n &  Masuch ,  1994 )  o r  the y 
examin e grou p level ,  procedura l  o r  cultura l  learnin g (Lant , 
1994 ;  Harriso n &  Carrol ,  1991 ;  March ,  1996) ,  rathe r  tha n 

examinin g th e interactio n amon g th e tw o level s o f  learning . 
An interestin g exceptio n t o thi s i s th e wor k b y Cohe n o n 
organizationa l  routine s (1996) .  Thi s pape r  speak s t o thi s 
ga p b y usin g a  computationa l  mode l  t o loo k a t 
organizationa l  learnin g wher e bot h individua l  experientia l 
and structura l  strategi c learnin g ar e present . 

Thi s pape r  use s a  computationa l  mode l  o f  organization s a s 
multi-agen t  system s capabl e o f  learnin g a t  multipl e level s t o 
addres s th e issu e o f  learnin g clashes .  Th e particula r  mode l 
tha t  i s  used ,  O R G A H E A D,  i s describe d i n detai l  i n othe r 
venue s (Carle y &  Svoboda ,  1996) .  I n thi s mode l  knowledg e 
i s store d bot h wit h th e agen t  (agen t  level )  an d betwee n 
agent s i n th e structur e (structura l  level) .  Further ,  learnin g 
occur s a t  th e agen t  leve l  -  experientia l  learnin g -  an d a t  th e 
structura l  leve l  -  strategi c learning . 

At  th e agen t  level ,  organizationa l  performanc e i s 
determine d b y th e action s o f  th e individual s i n th e 
organizatio n a s the y wor k o n tasks .  Th e specifi c  mode l  use d 
i s th e C O R P mode l  o f  organizationa l  performanc e (Carle y 
1992 ;  Carle y &  Li n forthcoming) .  I n thi s model ,  individua l 
knowledg e i s store d effectivel y a s a  serie s o f  u p dateabl e 
rules ,  structura l  knowledg e i s store d a s th e linkage s betwee n 
agents .  Individua l  experientia l  learnin g occur s a s agent s 
graduall y alte r  thei r  rule s give n feedback .  Essentially , 
agent s ar e engage d i n a  classificatio n tas k an d throug h a 
serie s o f  trial s the y lear n th e classificatio n rules .  Afte r  eac h 
tria l  the y ar e give n feedback ,  an d s o lear n fro m thi s feedback . 
Individua l  agent s ar e boundedl y rationa l  a t  bot h th e cognitiv e 
and th e structura l  level .  Tha t  is ,  fro m a n informatio n 
processin g perspectiv e the y d o no t  hav e th e cognitiv e 
capabilit y  o f  doin g th e tas k b y themselves .  F ro m a n 
informatio n acces s perspectiv e the y d o no t  hav e acces s t o 
al l  o f  th e informatio n necessar y t o perfor m th e tas k a s thei r 
rol e i n th e organizatio n determine s whic h informatio n the y 
ca n acquire .  Organizationa l  performanc e i s measure d i n 
term s o f  accurac y a s th e percentag e o f  task s don e correctl y 
(patter n wa s correctl y classified )  durin g som e perio d o f  time . 

At  th e structura l  level ,  organizationa l  action s ar e th e resul t 
of  anticipatio n an d expectatio n base d o r  strategi c learning . 
Strategi c learnin g i s modele d a s a  simulate d annealin g 
process .  Simulate d annealin g ca n b e interprete d a s a 
computationa l  analo g o f  th e imperfec t  optimizatio n proces s 
organization s (i.e. ,  thei r  C E O ' s an d managemen t  team ) 
appea r  t o g o throug h whe n the y alte r  thei r  desig n i n a n 
attemp t  t o improv e performance .  Base d o n a  detaile d 
empirica l  stud y o f  investmen t  bankin g Eccle s an d Cran e 
(1988 )  argue d tha t  th e proces s o f  strategi c chang e i n 
organizationa l  desig n gon e throug h b y huma n organization s 
appear s t o b e a n annealin g process .  I n th e propose d mode l 
th e C E O ha s knowledg e abou t  th e tas k an d abou t  w h o know s 
what ,  th e abilit y  t o anticipat e th e futur e (albei t  faulty) ,  an d 
th e abilit y  t o alte r  th e organization' s structure .  Th e C E O ha s 
a se t  o f  option s o r  strategie s tha t  ca n b e enacte d t o chang e 
th e organizatio n suc h a s hir e ne w personnel ,  fire  personnel , 
chang e w h o i s doin g what ,  an d reassig n personne l  t o ne w 
managers .  Periodicall y th e C E O trie s t o anticipat e th e 
future .  T h e C E O consider s a  possibl e chang e i n th e 
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organization s structure .  Engage s i n a  thoug h experimen t 
abou t  wha t  migh t  happe n i f  tha t  chang e wer e made .  The n i f 
th e C E O think s tha t  th e chang e i s beneficial ,  tha t  i t  wil l 
improv e performance ,  tha t  chang e i s made .  Importantly , 
eve n i f  th e C E O i s no t  convince d tha t  th e chang e wil l  b e 
beneficia l  th e C E O stil l  migh t  m a k e th e change .  Tha t  is , 
th e organizatio n migh t  tak e a  risk.  Th e likelihoo d o f  thes e 
risks  decrease s wit h tim e a s th e organizatio n become s mor e 
staid .  A s mentioned ,  thi s proces s i s carrie d ou t  usin g a 
simulate d annealin g mode l  i n whic h decreasin g th e 
temperatur e correspond s t o decrease d likelihoo d o f  takin g 
risks. 

Thi s mode l  the n contain s bot h experientia l  learnin g a t  th e 
individua l  leve l  an d strategi c learnin g a t  th e structura l  level . 
Usin g thi s mode l  question s concernin g clashe s betwee n th e 
structura l  an d th e individua l  leve l  ca n b e addressed .  Usin g 
thi s mode l  an d Mont e Carl o technique s a  serie s o f  virtua l 
experiment s wer e ru n t o examin e whethe r  i n fac t  learnin g a t 
one leve l  interfere d wit h learnin g a t  another ,  th e relativ e 
benefi t  t o th e organizatio n o f  bot h type s o f  learnin g i n bot h 
stabl e an d volatil e environments . 

Learning Clashes 

When considering the relationship between individual 
experientia l  learnin g an d structura l  strategi c learning ,  th e 
issu e fro m a n organizationa l  standpoin t  i s  no t  whethe r  o r 
not  peopl e ca n lear n fro m experience ;  bu t  rather ,  whethe r  o r 
not  th e valu e o f  tha t  experienc e get s los t  t o th e organizatio n 
when th e organizatio n restructure s itself .  T o examin e this , 
we wan t  t o contras t  organization s tha t  restructur e themselve s 
i n whic h i n som e case s n o experienc e i s los t  an d i n othe r 
case s i t  i s  possibl e t o los e experience .  I f  w e hav e a n 
organizatio n o f  agent s (possibl y artificial )  tha t  ac t  purel y o n 
th e basi s o f  standar d operatin g procedures ,  tha t  hav e n o nee d 
t o an d canno t  eve n learn ,  the n w e hav e a n organizatio n i n 
whic h th e lesson s o f  experienc e a t  th e individua l  leve l 
shoul d b e irrelevant .  I f  w e hav e anothe r  organizatio n i n 
whic h agent s ca n an d d o lear n fro m experience ,  i n whic h 
when agent s leav e knowledg e goe s wit h the m an d whe n ne w 
agent s arriv e the y brin g n o o r  a t  bes t  differen t  experienc e 
the n w e hav e a n organizatio n i n whic h th e lesson s o f 
experienc e shoul d b e relevant .  I f  strategi c learnin g i s t o 
interfer e wit h experientia l  learnin g the n performanc e shoul d 
be highe r  i n th e forme r  tha n th e latte r  organizations .  Result s 
fro m a  virtua l  experimen t  alon g thes e line s ar e show n i n 
tabl e 1 . 

What  w e fin d i s tha t  o n average ,  strategi c learnin g doe s 
interfer e wit h experientia l  learning .  However ,  thi s 
interferenc e i s slight .  Indeed ,  o n average ,  th e overal l  dro p i n 
performanc e whe n bot h type s o f  learnin g ar e activ e i s les s 
tha n 1% .  Interestingl y i f  w e loo k a t  th e fractio n o f 
organization s tha t  sho w ver y significan t  improvemen t  i n 
performanc e ove r  wha t  migh t  b e expecte d b y chance ,  w e se e 
tha t  th e fractio n o f  organization s wit h a t  leas t  a  7 0 % 
improvemen t  i s highe r  whe n bot h strategi c learnin g an d 
experientia l  learnin g ar e present .  I n othe r  words ,  th e clas h 

of  level s doe s no t  manifes t  itsel f  exclusivel y a s interference . 
At  time s th e dualit y o f  learnin g a t  th e individua l  an d th e 
structura l  leve l  m a y b e compensatin g fo r  eac h other :  or ,  i s 
i n thi s example ,  whe n th e bot h type s o f  learnin g ar e i n 
effec t  overal l  performanc e i s lowe r  an d th e numbe r  o f  hig h 
performer s i s higher .  Thus ,  i t  appear s tha t  th e organizatio n 
ca n trad e experientia l  learnin g fo r  strategi c learning . 

Tabl e 1 .  Experientia l  an d Expectatio n Base d Learnin g 

Structural :  Structura l  &  Agent : 
Strategi c Onl y Strategi c & 

Experientia l 

Avg .  Performanc e 79 . 
Overal l 

Number of high 
performer s 

79 .46 % 

137 

Avg .  Performanc e 87 .20 % 
of  To p Performer s 

156 

86 .94 % 

T o examin e thi s propositio n a  secon d virtua l  experimen t 
was ru n i n whic h th e degre e o f  experienc e a n individua l 
agen t  coul d retai n wa s varied .  Thes e organization s varie d i n 
th e numbe r  o f  change s the y mad e i n thei r  structur e ove r 
time .  Th e result s indicat e tha t  ther e ar e multipl e way s t o 
organiz e t o achiev e hig h performanc e an d tha t  indee d 
organization s ca n trad e experientia l  learnin g fo r  strategi c 
learning .  T o illustrat e thes e result s a  simpl e multipl e 
regressio n showin g th e relativ e impac t  o f  th e type s o f 
chang e an d th e degre e o f  experienc e o f  th e personne l  ar e 
shown .  Regressio n i s use d her e a s a n illustrativ e device . 
The tru e mode l  i s highl y non-linea r  an d th e ful l  effect s o f 
th e variou s feature s canno t  b e capture d i n a  singl e regressio n 
model .  Th e poin t  her e i s merel y t o sho w th e genera l  trend s 
i n th e wa y th e theoretica l  construct s o f  concer n operate . 

As ca n b e see n i n tabl e 2  i t  i s  th e interactio n betwee n 
chang e an d experienc e tha t  affect s performance .  (I n tabl e 2 , 
onl y standardize d coefficient s ar e shown. )  I t  shoul d b e 
note d tha t  i f  th e interaction s wer e no t  include d the n indee d 
performanc e woul d hav e degrade d wit h fires ,  improve d wit h 
change ,  an d wa s unaffecte d b y experience .  Th e fac t  tha t 
performanc e degrade s wit h fires  i s indicativ e o f  th e earlie r 
poin t  tha t  s o m e type s o f  structura l  chang e caus e th e 
organizatio n t o loos e th e benefit s o f  personne l  experience . 
Th e key ,  however ,  i s  t o not e th e interactio n betwee n th e 
degre e o f  chang e an d degre e o f  experienc e (se e Figur e 1) . 
What  thi s i s indicatin g i s tha t  hig h performin g organization s 
eithe r  rarel y chang e thei r  structur e an d utiliz e personne l  wit h 
a relativel y hig h degre e o f  experienc e o r  the y chang e th e 
structur e constantl y i n whic h cas e th e degre e o f  personne l 
experienc e i s somewha t  irrelevant . 
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Tabl e 2 .  Illustratio n o f  Impac t  o f  Chang e an d Experienc e 
on Performanc e 

Variabl e 

Fire s 
Change 
Experienc e 
Fire s *  Experienc e 
Change *  Experienc e 
Complexit y 
Fire s *  Complexit y 
Chang e *  Complexit y 
Complexit y *  Experienc e 
Chang e *  Complexit y * 
Experienc e 

r 2 
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Figur e 1 .  Interactio n Betwee n Experienc e an d Chang e 

But why is the degree of personnel experience somewhat 
irrelevant ? Th e answe r  ma y li e i n h o w comple x a  tas k th e 
agent s ar e doing .  A  measur e o f  th e complexit y o f  th e tas k 
face d b y eac h agent ,  tha t  take s int o accoun t  bot h th e 
informatio n processin g requirement s du e t o processin g bot h 
direc t  tas k knowledg e an d indirec t  informatio n provide d b y 
other s i s th e densit y o f  th e overal l  network .  Th e highe r  th e 

densit y (mor e links )  th e highe r  th e complexity .  Wha t  w e 
fin d i s tha t  th e mor e comple x th e tas k face d b y th e averag e 
agen t  th e lowe r  th e overal l  performance .  Finally ,  th e 
organizatio n ca n reduc e th e tas k loa d o n th e agent s o r  utiliz e 
agent s wit h greate r  experienc e an d stil l  retai n th e sam e 
performanc e level . 

Learning and Environmental Volatility 

What this line of research is suggesting is that 
organization s ca n trea t  agen t  cognitio n an d learnin g a s wel l 
as knowledg e an d learnin g a t  th e structura l  leve l  a s 
resources .  A t  th e organizationa l  leve l  on e ca n mak e trade s 
betwee n th e agen t  an d th e structura l  level .  Overal l 
organizationa l  performanc e the n become s a n ac t  o f  balancin g 
th e tw o levels .  Bu t  doe s thi s balancin g ac t  depen d o n th e 
environment .  A s note d befor e chang e i s goin g o n 
simultaneousl y a t  man y levels .  I n a  stabl e environment ,  o r 
fo r  routin e tasks ,  on e migh t  expec t  experientia l  learnin g t o 
be mos t  effectiv e a s wit h stabilit y  th e valu e o f  feedbac k 
increase s an d s o th e lesson s learne d throug h experienc e i s 
mor e likel y t o b e correct .  Whereas ,  i n th e volatil e o r  rapidl y 
changin g environmen t  on e migh t  expec t  structura l  chang e t o 
be mor e effective .  I n a  volatil e environmen t  feedbac k i s les s 
likel y t o b e meaningfu l  an d s o experientia l  learnin g i s les s 
likel y t o improv e performance . 

Anothe r  virtua l  experimen t  wa s ru n i n whic h th e degre e o f 
volatilit y  i n th e environmen t  wa s varied .  I n th e stabl e 
environment ,  th e organizatio n face s a  sequenc e o f  task s al l 
draw n randoml y fro m th e sam e distribution .  I n th e lo w 
volatilit y  environment ,  th e environmen t  oscillate d slowl y 
betwee n tw o set s o f  tasks .  I n th e hig h volatilit y 
environmen t  th e environmen t  oscillate d rapidl y betwee n tw o 
set s o f  tasks .  I f  strategi c learnin g i s mor e critica l  a s 
volatilit y  increase s the n w e woul d expec t  t o se e th e hig h 
performin g organization s t o hav e highe r  level s o f  structura l 
chang e a s th e leve l  o f  volatilit y  increases .  An d indee d thi s 
i s th e cas e (Figur e 2) .  I n Figur e 2  th e degre e o f  chang e i n 
personne l  fo r  th e 5 % o f  th e 100 0 organization s simulate d 
tha t  ha d th e highes t  performanc e ar e shown .  A s th e 
volatilit y  o f  th e environmen t  increase s th e degre e o f  chang e 
increases ,  albei t  slightly . 

Summary 

A view of organizations in which cognition and learning 
occu r  a t  multipl e level s i s presented .  I n term s o f  knowledg e 
cognitio n i s see n a s existin g no t  jus t  withi n th e agen t  bu t  a s 
an emergen t  phenomen a fro m th e interaction s amon g an d 
negotiation s betwee n multipl e agents .  A t  th e organizationa l 
leve l  w e ca n thin k o f  thi s structura l  cognitio n a s a  sociall y 
share d cognitio n (Hutchin s 1990 ,  1991) .  Learnin g become s 
a proces s o f  alterin g individua l  cognitiv e model s a s wel l  a s 
alterin g sociall y share d cognitiv e o r  tea m model s an d th e 
processes ,  routines ,  an d structure s tha t  influenc e wha t  th e 
individua l  learn s an d wha t  i s shared .  A  ke y elemen t  o f  thi s 
vie w i s tha t  th e individua l  an d th e structura l  co-evolv e an d 
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thi s co-evolutio n occur s bot h i n th e cognitiv e model s 
(individua l  an d sociall y shared )  an d i n th e socia l  structure s i n 
whic h th e agent s operate .  T o understan d organizationa l 
cognitio n an d learnin g i t  wil l  b e necessar y t o atten d t o bot h 
th e knowledg e leve l  an d th e socia l  o r  interactiv e leve l  a t  th e 
same time . 
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Figure 2. Volatility and Structural Learning 

Herein, a step in this direction was taken. Using a 
computationa l  model ,  th e potentia l  interactio n betwee n th e 
individua l  leve l  an d th e structura l  level ,  betwee n th e 
knowledg e leve l  an d th e interactiv e level ,  wa s examined . 
The result s indicat e tha t  th e individua l  an d th e structura l 
interfer e wit h eac h other ;  but ,  the y ca n als o augmen t  eac h 
other .  A t  th e organizationa l  level ,  i n orde r  t o achiev e hig h 
level s o f  performanc e th e organizatio n mus t  balanc e chang e 
i n th e tw o levels ;  however ,  th e natur e o f  tha t  balanc e 
depend s o n chang e a t  ye t  anothe r  leve l  -  th e environmenta l 
level .  I n particular ,  a s strategi c chang e increase s th e valu e 
t o th e organizatio n o f  experientia l  chang e decreases ,  an d a s 
environmenta l  chang e increase s th e valu e o f  strategi c chang e 
furthe r  increases . 
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